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(57) mmmmm) 



2 



IBS 2 TM^^^(7)^^E^Tfe^ C tt. 



m^m 5 ] MEm*tt»tt. gas. 



(2) 



ftRg3 2 19 9 9 6 



V-^A£ 1 X 1 Q2lcm-3J^±0^T ; ^W'r^^^ 



UfrA. -f>vfrA. 7>^>frb&£l¥fo5jltR$ 

rn*wcEfi<P¥»ftga, 

[MtitQ 1 0 ] jjftE&Blf te, 1 Q 0 nmJKTtPg££ 



E%2Tf$W3fflE%Bl^^ U7£ftNrt5fcfl<P 
WE<*>&AfttfME&fflg<P$fm, gmgXRpg 



fe&fc&^T, WEI l ^frMftfllg^RgfltS^ WE; 



MI*S 1 1 ] ME^SB£MEaS£<PH<PifflE3> lR^l^^M^Eglloli fttf WE% 2 ^Fl»6ft 
^_H^ WE%2^ffi«Ect5WE**U7cpagtP ™ <Df&Tt&<D&aff'£EitifttfcZ><i:5\Z* RltZtlZCt 

^ilT^Wf ^ct-ptc, WE&fflgfc;mt&&gfi&R 



Mm 1 7!?M 1 0 <P^Tn^^E«C0^ft:^» o 
[fl#Jg 1 2 ] v 'J =3 > b fr £ Tift 1 <P% iBrt \Z Wffc 



2 7I/S1 4 0^1*n^tlE«<O^a»ft:^Bg)§Bi§^a a 

itrnm 1 6 ] HijE<^>aA&^ifEj»eLgg)iifr 



C»*s 1 7 ] we< * ^AMMESMag^fi 

[it 1 8 ] ffiEj^^aAMMSMia^fr 



40 



» Y\zm^y$o ngR^jgTs^j: «Kgttftt><ptpa^^ 

4= j§^b^^^^biiiR^n/i7c^^^^^d^^i# 



fflE<^>aARt> 0 flftE^@ ; il(7)^ff^, MESlRtf 

g 2 TMM^MfJ^ 5 mmffimftizMf&2nz>M>^ 

lRtfS2^ftg)lS?Hg)ie^ RQgWE^2^«ift 

[M3R« 1 3 ] mum2^hm\z&%mm**')7<Dm 



& i x i QMcm-m±(pm&-(:&£tz>£o\z, 



I » 



(3) 



ftfF3!3 2 1 9 9 9 6^ 



2 l ] ffiga%2^W#y^. gab «. 

0 <P^-rn^tC?flKCD^»ft: SB0Bi§^ra tt 



&^D>&2X 1 Q2Qcm-3Ja±g)attTf^Wr-5cfc3 



[»MO)SflB^iftW] io 
[0 0 0 1 ] 

[0 0 0 2] 

[fie*^t$^j] MOS*«|slBS«jgS-r*¥Wft:8ll(3!) 

IJgfftfiWc, &jgE&i¥«#=litf)=i>^ h (8 
ttSfit) fi8i©li**^#&WH<tftt>T<-5. 0. 1 

tt, n>^£ MKX**1 O-io cm2 i/ha<&5fc 
WUkQ-10kQ(^t-y-f:/cC^ ^n&fc, * 30 

[0003] -flS(cn>^/7 h»ts*n, &mt¥m# 

tt&TM«a>*« (**»J7»S (S^£fcteIE?Lit 

iHh>*u>yi»3i3^6«aK:^asns. a it si 
hfiiaft*«i o-6-i o-7Qcm2 mfertz. m%&)iz 

etta^Kfi*©jlK« 1 0 20 c b 2 x 1 0 20 c m 
5 e V*^attfc©£H«£lffiS*©J>*jr Nffitn 
[0 0 0 4] '>37h+-»IS0. 25eVM / >$i± 

s t ft * s * r ft*«» k a ■& s c t so 



t«iiDa-B:sci**i*-r*. ^t, ^yfzhma 

^a)*ffi^BB^anr^s. cfts-cusgaft-o^fiE 
[ooos] «sjt£. S5fifi«FPfl}»fflaT«aMJcffitt 

[0 0 0 6] ¥*#affilc*Jffift£ 1 014-1 015cm 

ft^s^SHgTSiajsi^pa (800-105 or, 2 

0-6 0&) HftfflaSffti, S^MfcfittffcbfciSiSg 

W<0*8^K»S£ittT€r&^o W*tfS i+OBT 
fi2xi O20cm-3JK±©KjlSSttft:SfT'5rtttffl 
£tT$>3 0 C0O^^(7)A 1 is i hfiSttt-B: 
Iriif^l 0-7Qcm2 ggTSO, cn«±(DffiffiJr[{t 

«ntK*gi#fiiirtft, a^^«*a:«i©»fiEf4« 

ftTHHttfeOifc*. «oT, «^ffi*l<&»ffci, 
SS»ftSttfc*Hfia-fr-5CittTS"f, -h$Hc=i>* 
£ hfitft*Tfrf5Cittffljgt"t?ft-5. 
[0 0 0 7] . v >J 3 >£<glc B * 1 0 16 c m-2J^ 
±<*>aAU Bi2S»j5£fSCiHcfcoT. 2X1 
O20cm-3K±©B}SttftliSJC*HS-rs*^U7 (IE 
TL) »K*»*Ci*tpIH6T*0, cnil *a4#fF 
5, 4 1 3, 9 4 3-9fcE«anT^S. Z.<Djjm\Zffi. 
MSR*tt2 x 1 0-8Qcm2 

[0 0 0 8] ±j&<D2l<D*Mtaffl\Z. y'j3>lfi 
<B»«tt£»i#3£#*_&^S i + J £>Ge+&iS i 

Tl 014-1 Oi5cm-2@g<^->ftA1-^Ci(Ccto 
T. S i Sffi^SS^Jaff (7^77X) fbU L 
^SS{c3fS©*affli&§B^:i©7C3RSi 0»4-i 
0 15 c m-2g£>f t>aAt^)7'U 7^7 7 
*ObtlT^3 0 C^M©IWiS i^GeMCj;^ 
7°U7 : E^7 7X{t:^J:oT, Bfei^MftcO/ha^TC 

[0 0 0 9] ZOUmzkntt* MIlCf^MI 

L*^L/&**6, ^cD^^tC^^Tt), AliSi 

mfct<Diy$'7 v\mmt \ o-7 C m2 sstso, 

iSfflft, eKtt«iftfflWPlB©ft«FlBfti*C JStttt 
TLTL*K 3>^^httttt>»<ft4i^'5HajflC 



(4) 



1^321 9 9 9 6§ 
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[0 0 10] Sfc, Ge K-lf>ycBbTU, KrRBS 
6 2- 7 6 5 5 0^, &fi¥3-3 4 5 6 3 0^, 4#M 
¥4-9 6 3 2 5*1, 1#IH¥4 - 2 2 5 5 6 8*1. ftM 
¥5- 9 0 2 0 8^TtlllSnT^5, CttSiifRKHJ 
*a>2fft£<fctttf, MlCi^TGe K-^S iHS 
JffCS iGe«$tl, iRtpI^t^yay 
h*-|?§iii§££0. l^bO. 2eVgg/h^<f5 

[0 0 11] Si (f»CGe*Ka*fcK-t!>ybfc» 

Ge«^gf*g^t< (Si(0»fSfttt 
0. 5 4 3 nm, G eteO. 5 6 6 nm) , Si 
T**5#£ii&K©4j£BH£&S. c<Ofc», S i <fc 
D EH^S^/h S ^ B £jgfi K — tf> y LT, tSfiS* 

£#>fc«, miss i tGe(Dnmmmco^t^B o 

T#Sn*:J>*? HfflRMU it^if^l 0-7Q • cm 
2gST**0, 0. lumffiftflDr/HXCi^Tlil 

[0 0 12] 

LT1 0-7Qcm2 *ffic/)n>^^ hJg*r[$£II^TS 

ttTSeifcBffltt- *• 
[0 0 13] 

SCt, S i *0@®IEJ^±<A»ffiTB£-r :*>£A-f 
set, ftrXfifiJRfflasifl^to'&'SetJc.tt), * 

KWAU S i (D&?m9eM££tf. ** ] )7<D&Wi& 
[0 0 14] Ge©y>f7 : E>H* : fO!)*i EL «ftttBira 

cofflo, s i titKUT4%eaE*^^et^aie»nT 

i^ffigGH 0%fig(DGe^S i*ffillc-f^->aAL/ 
fcftlC, 5 5 0Xfe&<Dl!kUmm%ZftoZt\Z<k0, 
S i m&mi<Dtotttki!fi6%&±jLWr>X\r*Z£ttf 
l^fc'Sftfc. C0lt^CGe t S i i<0»?£ft 

iMrrsettCJcO. Ge-GeO^(DSS«<ft 
15, S i-S KOfe^SllSSlAfcWiitCttO, fc^jfc 
Sfctf)M (4%) £t±fc:S**«**<ftt>fct^A4. ^ 
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Ge©*^^g«0. 12 2nmTSi(D* 
£IS£¥g0. 1 1 1 nmitb&LTl OfcgifcktU 

[0 0 15] +^iJ7 (jEJL) 0>&IMSefl£l 
fcfe*, raS«©Ge»«*Wr-5ff*tttB(Z)S i-G 

*£*rrsH»ftGe K-^S i ©SSHttSE5fe(OS i 
-Geitt^<*ftS«iattt-pT^Set^W«T* 

10 So 

[0 0 16] fRfflaa«T©H*ISK±*wK»ft 
(CB^ftttfbU/i±fBGe i tt, 7xiR¥li 

i Sfi^ffl*^ (valence band) i 
SB0)X*;^-U^J:0 t>0. 2 5eV&±K^I/^ 
JNCifi^ (ttW!»rt*0. 2 5eV6i±/j^W eta* 
iMtll) 0 ^©fCftSttH— Ge»*<OS i -GeS 

[0017] *569i©ae"c^ir^snfc±E-iga)* 

[0 0 18] *««0«.l©ajfttt, 
ir'J7£^rrsSB5Bt, ttif2^ffi® t^Falfca >^ 

#«it£*rrstt«t> £jmu «rE=i>*£ hc* 
affile, tt^sftsxfts^sfcaexofBi^ie*** 

30 5£R#, WE»l^lfi«r*fl([E*l»«TaoJI!b3F«tt 
SsT^nTS v 'J 3 >0#m£ftJ: 0 < &S <k 5 

[0 0 19] *56W<&* 2 *l<0«j££«8* 
*»*S«Jw43^T, WEaffiBrt^isWSWESlT 
«*<BIR^£3U0»£*#, Hfiie^l^Miti^mjfem 
1 MTloll»W«It4tf4 v U =i >rt fCiSttS 

£#fit-rs, 

[0 0 2 0] *RH0*3©«j«tt 1 Sl*fctt2CDa 
40 *jC^S¥^&gfc£l^T, ffiE*l*ffl**£*rf 

setKJ;D, WEaffilrt©irE*r , J7©»i(i«^ 

v u n >rt<a*-nefc o < ft* e t *#«t-rs- 

[0 0 2 1 ] *5EW<0*4©«j«tt. 3Bl7!r£3 0H>1" 

7c**>Sttaetft4»*tT*. 

[0022] ^xn^jBsoajftii. »4<z>«^c«* 

LTy;l/T- £ A£ 1 x 1 0 2i c m-3^±^zi^T^ ; t 

so ^ set£*#mt-rso 



(5) 



ttfffS 3 2 1 9 9 9 6 



9 

[0023] 6 cos &\*. % i nm s <d^? 

acttttat-ra. 

[0 0 2 5] *XHaB8aflAtt. »7©«jftic*<5 
*#*KilfC*^T, fl&GSffi»#, H3GS2THE%t 
LT, S^MICffittft#n>£2x 1 O20 C m-3^±(7) 

»*T*^wr S d t tT*. 

[0 0 2 6] *5EW<B&9<DE*fct 3S6 0)«,£K:ff* 

*»»«fc:*^T, ttGSBfttf, ttG!Ri&V«2 
ffiSIfJirt£fci>Ty;k7— ^ km$#u yffiG e - B 
[0 0 2 7 ] *Wft<DW, 1 0 (BgjSte, S 1 TjM 9 <Z)^ 20 

H e H H^W-f^>aAl^JFMT^X^cl:, MG>f:*> 
aAH«:*ifflabT«eS|nlSS:ff -5 CI t £<fc 0 fWIBUffi 
BtT&iet, £JMilU MGftffia®fl£&tfftM 

#B¥BttB*l»* £ t ft»«tT*. 
[0 0 2 8] *%0jjcDg!l l£>ffl,£te, v'Jn>^b& 

sTiSB©*iBrtJc»ja6* ns.^*^ u 7 
a* ^fksusfc*^® i T*E*t uxy;uT- 

£\ WG*^U7*^4t"Sfc»©!B2^tt«<!:LT* 
□ **filBTffiH^a^;*>ftAU 

TS^inim^fTa c t \z& o mmmm tr % x.a t , 

£WIU fflGSEB^ yjUv-^ASri x l 02ic 
m-SH±©»lJi*Tl.o#*Wltt«T**rL, ME 
SHU^ft^R*^ ^U^-^A^huIB^ISSTI. 
t3*k¥«ttJRTft«rr5v'J n XAf&TSRj; D t>A£ 
Hd£t, ffiGSBfltf. vUn>rtfi£tt*jfmBft «o 

**£T*«t5tcWG<*>i£AStf3Raia©*fr*R 
£T5dt£1$iatT5o 

[0 0 2 9] 1 2 0«j£tt % v"j3>*>5fc 

*TJftl©*ffirtt»jj5Sni.^*t 'J 7 

* 'J 7<Z)»ft«RW* : FS»*«fta**fc»©» 1 * 
M^(hLTy;i/T-»i7A&, M§fl*vU7£tt4T£fc 
ft<B£2^|«1*tLT#n>£, 5fc*fiiJlBTffiStf)gtffi 
fc-f*>aAL. -f *>ffiAJBS»j581-5iat, MG so 
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-f *>ttAB*»«S L TlS H e a [Hlg^ff 5 £ t tC<fc 0 tt 

1 0 2i C m-3^±c7)miii^TB.^#^ 
¥Btt»T£WU «[G*Bf*a)ft^3£R*^ y^V- 

n>*£*rr*c:t£, WrCSBlrtfcfc^Ty^r: 

ffls©*fr*Rjrr* c: t *»»tr5****ii©ii 

[0 0 3 0] 1 3 <Dm&te, m 1 1 SfcK 1 

III, WG*ffiBimG««t©riB»C3>^^ 
[0 0 3 1 ] *«M*C«S*8Mt:S*©aSU^!l«tt 
[0 0 3 2] ( l ) MCSBBcofc? 3£R#'> U n y<D 
[0 0 3 3] (2) h5G*6SH*U 0 0 nrngKllf 
[0 0 3 4] (3) WG«2^M*K < fc-5WG*t U7 

[0 0 3 5] **WldJ:n«, Kl^Mttfc^OS/iJrj 
X&^RcfcOfc, 1%M*L<H4%JBI±»^R* 
A^Tt&ctfcioT, $JBi4Mi#t<Dtt«BR 

tltf, Sl ^m\Z^0^M{H(7)^^^7(D^W]&^: 
y'Jn>^0fe*t<, 2fg£i±aSL/<« 

i ofg«±A#<T^^>cifci;^T, &mt*m»t 
<D&te&ft&&m-%ct&vjmttiz> 0 tot, *« 

WUctntf, Sfc, I^t , J7lSWR«2X10 
olHBiftS. MtC, +^U7S:f*4-rSfc«6^2^F6E 

e-Bfe^, b - Bfaftzmmmftiz^z^z c 

[0 0 3 6 ] 

[0 0 3 7 ] 11(1 **«©^l|©»Ji^«-5*ai«: 

ttB©Ba*tt©*BB*iaiBfc:*-r. 

[0 0 3 8 ] II ( f ) StkOW < , &f&W<D&M<DM 

*BrtJC»dc$ni.^*ir U 7Sr^*TS*ffilfiP^^ 
14 at, SS14 a±fcERanfc&JR«« 



(6) 



ft»SS 3 2 1 9 9 9 6 ^ 
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[0 0 3 9] att, *^ftt«ftS**fc» 

(D'^UEttiiLTy^T-^AS 1 x 1 02i C m-3E±<D 

ttSy U 3 >0>»T5£R<J: 0 < ft* J: 5 
$n^o cniCcfcfK XdBJI4 ai««6iMIC»JfcS 

[0 0 4 0] S®I14 a(itf:, ■JTSft^-TSfc 
5. y;l/V-£A***T*£££J:?K SI14art 

u 7<D&mmz v u =i >rt<0-en J: o & a^ < a 

[0 0 4 1] *HJIS©»ttK:«R**3M*:KH©ilffi*te 20 

[0 0 4 2 ] £1\ ill (a) BS0«I<- *ttft">U 
a>SKlfC> CVD (Chemical Vapor Deposition) & 
T2 0 0 nmco-K{fcvUn>K2*lt«[l/fc- 

01 (b) 0tk0$D<, — »fbS/Un>K2Sr/t^-^ 
>^U 0. 3/imX0. 3 nmOuyZZ h?L3 

2 x 1 0i5cm-3^Sn«:nS!5/g3>H36*»«SnT 

^T j b<t<, ±a>o-^fb^'Jn>^2(7)A 0 

[0 0 4 3] &tC, -Kfk'>'j3>IK2SvX^i:L/T 
5/U3>g«lK:, y;VT-^A (Ge) £j)DiltJ± 5 
OkeV, K-XM3 x 1 Oi6cm-2T-f ^>ftAL 
fc. ZftKcfctK SI (O 0;K<7)ftK> XCKC^A 

A14tC, #n> (B) S\ M£«EE1 Oke V, K— 
XS5 x 1 0i5cm-*T-f *>ftAU&. ££T\ 

[0 0 4 4] ^Oft, DDfft<Prt<DaJII*Ha+T. 5 5 

^^^>aAi4^igH s uf^^f^n5chrt^, -r* 
>aA$*ifcy;i/T-^AR^n>^i£ttL, hi 

(d) m^<DiU<. pffl©*ffl«fiP^^M«rtt«S4a 

[0 0 4 5] *fC, 01 (e) 0,t;GD$O<, S&KJ?£ 
4 0 0 nm(7)7iU^^^A (A I - 1 %$ i ) £JtlflU 50 
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[0 0 4 6] 01 (f) 0*tf)$D<, ag^S 5 * 

3>9>7 h?L3t;:£frttT/^-->^U tt«6S:» 
JSEUfco CG>&. 4 5 0t:Tl 5$W>f&ESefT^ € 

[0 0 4 7 ] *»9Bfc43^T, pS^Sffilin^ 

7MttttftM4 a *>ffiA2WJ^ 

SO&fttt, y;p-7^C7A*U X 1 0 21cm-3J«±(7)a 

ST^S14 aCtf^n^iftl:, *D>^>'J3> 
+ t*tt*l»¥li«!l"Ca)H*IR» ( 2 x 1 0 20 C 
m-3) Et±«)aW'rHl4afc^#an*<t5«cRSa 

[0 0 4 8] £/c> *ft9HZt$\t*T* pS0)^®«gn^ 
^«*tt*14 aS^jST^fcfe^^^VffiAftrfiftffl 
Stf)**^, Sffil4 artfCfc^Ty^V-^Afttftf 
D>^Ge~Ge8^ G e -BSa, B-B#£££3£ 

u 3 >©*n J: d fe i A t < & 

[0 0 4 9] ¥)V?Z.Vlxft\Z&tt2>**V7<D»Wlg. 
HviJ3>rt<©*n±0fe**^fca&, G e - BS&O 

•J 7<0»ir«*^> U n >rt(7)^n^ 0 *>A£ < &S. 

[0 0 5 0 ] Wft, *K?H«C*5^Ttt, -f*>ftA»K 

ffli4aiIIBJil> ^BH4art^WSn* 
yjUvz-^AOD^JfeTSttiBSftT^*. ftfc* 

[0 0 5 1 ] ±jS©*ffi(C«fcoT*J5KL/ 
^Sll:^>^T, 7^5-£A*«i*IG«ttft«M 
0)3>^i7hfitt:&*«bfct^5, 6. 9X10-9Q 

• c m2 Hfoitzo 

[0 0 5 2 ] £MM\Z&ftZ>n>#? hfittOfiJia* 

^p-t^^^, y>v-^A«)>r*>aASfTb-r, * 

n >^^^j]0ii«E 1 0 k e V. K-XS5xl0i5 c 
m^t>SAl, 01 (f) fC*T«t5&«liSfl)-!J- 

8 5 0t)T3 0^©.*lBffl*ffofc. Jt««©*>^;l/ 
5 2 03>^^ hffifit^^ffl'lbfci-5 4X 1 0-7Q • 

[0 0 5 3] lj$^^b, 2£»Jc7)1t>7^S IT 



(7) 



ftHF£ 3 2 1 9 9 9 6 
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[0 0 5 4] &\Z, SJS^J<7)tf->7 p ;US lRZflt$>m<D 

f 'J7iIg<hLT> 7 x 1 0 20 C m-3ii,io®OT#e>n 
fc. S<£«Bi£fgEP*>n>^ NS(c43^T«2 x l o 

LT1 x 1 0 20cm-3J^T^<lL^f#^m^^^o d 
IC*tfS»¥««IBT©H«IRJ?. (2X1 O20 C m-3) 

[0 0 5 5] SIC, ^t>SAI(DMl0^1^ 

U 7»K<&ffi£;£fl0##0&ffla 20 
fiSttfipteSBKft. AttJoartKEEi 

OkeV, H-X»5 X 1 Oi5cm-2TfTofe. y;UT 
-^AO-f ^->SEA«*D^E5 0 k e V, K-XS3 
x 1 0i6cm-2-e, ^n>^^->aAH&(Cffofe„ -Y 

*>ttA»o)jis«iatt, s*#h»+-c, 5 5ot;~8 
5 ottumrs'ffifzo K3fc#n>(7)^^-r^>ttA 

[0 0 5 6 ] i3I/K©a<, *>ffiA 

*»a»*©iSfift;(Cfl£t>T*^U7»«** 30 

il©«&»C»5nS***^»J7j|*tt, 8 5 0'CGQJSa 
ffia«W**fciBK, fi"2 x 1 020 c m-3Tfe^>o 

[0057] cnatit, ^4H7k(7)$d<, y;i^- 

*r 'J7«*tt*5j7x 1 O20 C m-3<kK< 1 COfilte^ 

«iaiifl[fc«t6i'»i:Hi;'r*s. sp*>, iiasafttote 

*, y;i^-*A£ig»g£<:*>&At-£Cil;:«fc 
0, *»JC*eLfc)S*^ , J7»«l*«»j«-C#-5Ci 

h»Wt , J7»gfJ 2 x 1 0 20cm-3t&oT^§C 
K 50 
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[0 0 5 8 ] <h£3T, ±5EO*Kfc*WSfi^;*^U 
7i6S#3>^ h«JC*^T2 X 1 O20cm-3-e*£ 
CQ{C*tLT, W^W*3Sa0tl0it>y;i/S IX\Z, 6. 9 
X 1 0-9Q • cm2 il>3#*lcft(,>:3>*£ hfiR^ 

fiP£* A 1 /S i ODva y h*-»||<Z)S$ (ft*H» 
H) ttpSJt«HJI»LT»0. 4 5eVTfeO> 
U7ilft^2 X 1 O2Ocm-3CQ0#Tt), lt»±3>^^ 
Mfitrtte, 1 X 1 0-7Q • cm2 T$>£„ S i G 

[0 0 5 9] fct, y^V-tfAft*»flEK:<*>jS 

T E M (Field Emission Transmission Electron micros 
cope) KcfctK ¥8a s Hy U n >SS(:M$n/cT» 

y^v-^AC0<^->aA*iPji«E5 Oke V, K — 
XS3 x 1 0 I6cm-2T\ #D>0H :t>ftA*flfflMI 
ElOkeV; F-X15X 1 0 i5cm-2T**fr^ 

^>&a^<^ms£ 5 5 otTiraBnfTofcfc©-? 

[0 0 6 0] ±E^KJCcfcO»&ftfcig*f«SH5K:« 

gp^, y^T->5Ax^p>©>f*>aA<oK» 
[0061] roj x^n&^y?? h^m&^mm 

St, •>U3>«k0fe5Xtt±**<ttoT^*tH|[»C 

[0 0 6 2] ^U3>0)»f£S*«0. 5 4 3 nmT* 
SO^l/Ty^V-^A^tt^-SftttO. 5 6 5 nm 

f£ v U 3 > L t* AT fc 4 % L # < U 

[0 0 6 3] ^□>W^<t>ftALfcS&(: 
[0 0 6 4] K±a)«fc3ftSKE*e**6, y^T-^A 
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[0 0 6 5] 7- J r*)]f<DON&ijit. n>^£ h 

%o mimut. m^v(Xi)n/k\zm>hznz>t, 

9-**)l(D0N&mz%l\:Lt£^(D\ztil, uyjtz h 

[0 0 6 6] *&\Z. ?)V?~Vh>(D^*y&A\Z&tfZ> 
K-Xfi£, ^lfi**£fl[)i©3/-Nfitat©BiflR*«|^ 

SOkeV, K-XS5 X I 0l5cm-2-3 x 1 0 I6c 
m^CD^TfT^fco *n><7M^>&Ate, Jn»WE 
lOkeV. K-XA5 X 1 Oi5cm-2T\ ^I/Vr^ 

S^HfWC. 5 5 0t-8 5 0tT'lB|riffoL 20 

[0067] @6^b, ?)V-?-OA(D\!-Xm<Dm]N 
V-«>A^)K-XS^5 X 1 0Kcm-2<DM£%L<\Z 

A<7)K-Xfi£l x l Oi6cm-2J^ii^-r^C<h{cJ: 30 
0, 5 5 01C©fifij!6fflJI-Cfcl 0 OQ/Dtfi^y- 

[0 0 6 8] £<D|S*tt, fif*t$#jTai^c7 0 ur^;i/ 

1-^Ci:tcJ:^5c4*T$>^o WctSX'J 7^7 rAffc 
<Px4ST$>5&S^ K-Xfitel x l 0i5cnr2-e*) 

T-^A^K-Xfi^l x l 0ificm-2HL 

x l o 21 c m-3a±^i5^TiBfifitfi«a) v- hffitrto* 40 

[0 0 6 9] wz, 3>^^h»ttty;^-^Aj|* 

ESOkeVTfT-^^o *n>Mt>ffiAH MIS 
ElOkeV, h'-Xfi5X 1 Oi5cm-2T\ y;i/V- 

te> S^Uffl^T, 5 5 0ttlPfrHlfT^fc. 
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[0 0 7 0] 3>** b&iritziy?? h^Bifi 

^Ro^ft^tt, (Stffi! ©tH^ffc- S i Sffi/^U 
^tt^JEW /S i^tK/^U^ttTJtft [%] TSSL, 

>£AT6 Z t K<fc r> Tft 6n-SjB<ftfitfi«<Z)3 * 

v hRm&mm®T*±CT^z>i&Mi&wizb&mTz>£ 

[0 0 7 1 ] *fc, Jt««£:LT, M H B H y U^ygfi 
fcK»«t>'Un>S-f *>&AU S«SSifi^^7 

fcU->7 r ^*ffjabfc. CCDHs^JTfS, 5 5 0t(7)f£ 
H*«HP*fcttffi*ir 'J 7»Sl^JgjESSnfcfc©(Z), 

[0 0 7 2] ffiS6©»<. HlH*©*j56»cJ:^T«JSE 
Lfc**09<01t>7 r ;i/S 1 (C&tfS, -^AtgH 
^^M#ll£«S[lF B lcon>^^ hffiR^fflJfflti. 6. 9 
X 1 0-9Q . cm2 r&^tzo 

[0 0 7 3 ] %Mm\Z&tt%Zl>?>7 hfiffi<©fi*3i* 
£IH^3&tC, <*>ftA&0&ffiJI<hLT, gS#H 

;usiiHi;*frT, hi (f) (c^-r^^&ttiis^it 

>X;PS 3*Jttt«d:UT»dEUfc. tt&m<DV>7)V 
$3<Da>??h&ifi$:nmi>fz£CZ, 8X10-8Q 
• c rn2 

[0 0 7 4] ±56(01**^6, ^»J(Z)+f>7°;i/S 1 T? 
tt, it^J(?)1t>7 p ;i/S 3(Cl;b^T, 3>^^hfitft^ 

[0 0 7 5 ] ^l£^J(Z)-ti->y;i/S Itttffil 

[0 0 7 6 ] H9EliKOiO<, ^ffiM0-tj->7 o >'I/S IS 

g**-HJ7iSS<hl,T7 X 1 O20cm-3, 
SMSSifif^, IPS, 3>**hBT<D**U7»&<!: 
LT 2 X 1 0 20 C m-3chl^fi^f#bnTl^o IPS. 



17 

[0 0 7 7 ] Z(WMWi<D&%, b&mzttLT 

V U7«**«2X 1 O20 C m-3T*^0!)^bT, 
S^frOD»^^ckoT6. 9 x l 0-9Q • cmz 

[0078] se^T, ^Matcf*^* H B H gs^6^#^ 

BfiSSm^fcJSftSH 1 0 fc^f. 

[0 0 7 9] ill 0iI^<7)£D<, ^JS^JC01f>y;i/S 1 
^itK^J(7)-!t>7 P ;i/S 3#K, *^<J7©S«gfttC 
fl^, *^U7a)»»Sttfi"FUT^<«|fiJ^»S. b 

a>b&#s, i^i;*^ , j7»STt)-?-o^ifta<Dflitt, 

*tf>7 p ;US 3(Ci:b^T-y->7 ? ^S 1 1 *friE< 

LT^-So Irvin Cu r ve^^fe^ + f 
, J7©»»att 1 +t'J7IM5xiO20 C m-3© 
St, #J3 5 cm2 /V • s ecTM:^6, tbKM 

coit>y;i/S 3lc*^Ttt*fcttSS^*«, *8SWW> 

[0 0 8 0 ] ^Un>4U;:£frt5*-;!/ (IE 

7L) <D&mm$4 8 0 cmVV- s e cX$>Z>0)lZii 
LT, y;i/T->?Atfitc*tts*-;KD»ftSttl 9 0 
OcmW- seci, y;UVX ^ A*©M4 fgifi 

ftK, U->7^S 1W>^|/S 3 cfcOfc*-^^ 
Sim *t , J7©»ft*ftitlll4**J:3ftlSfttt 

tt<&£fc (S) ^tDt^^t^enSo 

[0 0 8 1 ] FfteftftlrttC45tf-5^«*©lg^tt!8* 
inK5fc#), XPS (X-ray Photoelectron Spectrosco 
py) £«fc*Jfett£*r*fr^fcl8**Bl lJC^To 

[0 0 8 2] 11 10^coffl<, *^J<D1j->7 p ;US 1 

jrx^ h)i<b¥-?tf*:mizm-kLT^Zo mi uz 

*5^T, Xi(7)Alfft^l5° ,9 0° chbT^£fr\ 
W#tt3S<S*Bi{*jfi, ft#tt*tErt»*TA»UT^-5 

{tLX^ZZtZ^LX^Z. 
[0 0 8 3 ] B 1 sttaf*ifilC»BUTW«^X 

PStCct^Stt»*T*fTofclg*S:Hl 2fC^f. 04 1 
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co*^ini®^jcDit>yjus it\ mmztmmwy 

[o o 8 4] mi 2ig^cD£n<, isiif>^;ustt»T^ 

-tf&it b T ^ S o H^T*^ $ n £ ttR0il (7) It > y 71/ s 
3K£^Tte, {£x*Jl^-~ffi<7)l 8 6. 8eVM'l 
87. 5 e V(?)2^b«Di9ti5D, 3K{£$. 
tf* 4EfiTv'J=]>i:^^LfcBtcJ:^®JRh 0 -^i 

SlT^Ci^LT^^o EP^, mr#ffibf#3 

[0 0 8 5 ] £U0>J; 3 W^r^A 

*ifi^3>^^ hffinfi, *rU7j|«oStil«ft«:» 
"Ctt»9iT?#fc^. W$kMK^y99 VV>Bm#&T& 
^iAb *ir , J7<Z)S***>'U3>©-tft«t0fcii 

tt, 7 r U7 : E^7 7Xfl:ffi*c<k5ififi£ttffcKo»j56^, 

[0 0 8 6 ] ftfc, ±E^SS«tC*^TttvU3>S« 
[0 0 8 7 ] *«B^(cJ:n«, fifijgtafflcov- 

[0 0 8 8 ] BiBS0Hie<0»»t;:fii>Tli, S1£<7) 
»W*B±fc:«««»«T4««"CRWtffofc. brt> 
40 U ®Mtii?i>? 2 b*MJitTZ>®£{Z\*. + *U7« 

[0 0 8 9] S-f. ill 3 (a) m*(DM<, Mi&z/ 
•J3>S«1C, C VD (ChemicalVapor Deposition) 
>£T2 0 0 nm^ziKft:vUn>^2$r«l«bfco * 
C 1113 (b) H*a>»<, -»fc'> , J3>R2S:^ 
>^b, 0. 3/zmXO. 3 wm(7)n>^^ h?L 
so 3SH?Lbfc. ¥$S H s a v'J3>S«lcoS®(c^, MA 
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[0 0 9 0] friz, z:KffcvU3>K2*-7Xi7i:LT 
S/'j3>£fil£, Wvr^A (Ge) *JPit«E5 
OkeV, K-XM3X1 0iBcm-2T-f*>ffiAb 

to cintciD, ai3 (c) h^(7)$d<, 

£AJi4tc, #n> (B) fe. flniiSEl 0 k e V, H w 
-XS5X 1 Oi5cm-2T-f^>jiAbfc. -CT, y 

jut- 15 a«v u 3 >©«as«*a-&, v u a ><m& 
[0091] cco^, i»ijiijprt^a*»Ha+T, 5 5 

[0 0 9 2] ^>7n-X7^>^:J;0* 

9*Ifi*BSfi4 0 nmX75 : >yi. 013 (d) 

m^<Dtiu<, 7tt<M&fui4 ae-t<0SHa>s»4 o n 

mIDWL C0X7f>^t 4 a (O 

* t U 7*1^(7) tf-^^mffi 6 £«$«£tfcjl 4 a £ <D 

[0093] wz. mi 3 (e) m^<Dm<, mfcizm 

$4 0 0 nmGr>7;i^:i£A (A I — 1 % S i ) £flijg 

[0094] 013 ( f ) gi^(7)$D < , mmm 5 

£n>:5^ bE3f::^frtfTA 0 :?-:x>^U H4I6£ 
»JBfcLfc. 4 5 Ottl 5»CO*ffla*fT^^ 

[0 0 9 5] i^JSCctotibn^TiRx^A 

««t^M*Wtt*llB©3>^^ Ntttfttt, 4X10-9 
Q • cm2 -6 x 1 0-9Q • cm? 
[0 0 9 6] 01 3K©Igtll &fcl<DXy7-> 

V (7ffittttfKM4 a^)X75 1 >?) £-f*>&A&<0 40 

a <D*^ 'J 7$g<£> 6 £7M4fcl£1KJI 4 a 

^^^ESU-a^it^^feCOfctDT^-So Lrt>U CCD 
i7f>yn <*>ftA&0ifejfflSii9, SWiziKfc 

^>if\t, Fy^Xy^/tflzRtL, ^7x7hX 7 f> 

[0097] 0 i 0 1 3 m^(T)%mmm\z 

fi^Ttt- +^'J7^ifcSRy:t§T^&^fl:$i±^ so 
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[0 0 9 8] 3 0S<B*JS<&JgffilC 

[0 0 9 9] HlR^Hl 3H*©*jB0»ffilc 

tCD^®«r^FM#Ji£«fcB4 aco*-f i)7m&0)\£->7 1 

[oioo] s<satix3>^i7 h*»js-rsfc» 
+^u7(7)^i!jg^s/u=i>s«tc^-r^^nct 

fflfflsttfflbfc. o%s 

[0101] 014 Mi 1 7 tt, IfcfflSlfiWHS** 3 

o». 6 0©, i2o?>\ mmtLftfif©, mmm 

i&ffiSfiK<fc<DHffi£^"r. 0147^M01 7tc£^ 
T, JKttKOy^Trz^AMlgJtfi, GeM/ (Ge + 
S i SK) x l 0 0 [%] ^11, ^Ac, 0*, ^TH 
^:ffl«ALRIt 1 0-8Qcm2 J^T^iSffiffifixn > 

[0102] 014 (Hftffiai^n 3 o go 0^(7)«o<, 
&s^i$*UTM. fin*, y;i/T-^Aigg0KiS 

[0103] 015 mmmme om , 01 6 or 
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mmtitm 120m Rifm 1 7 (Miin 1 s#r B D 0 [0107] 

\zm?mmmL^tz!b. ins* 5**»ALT*vU7©fm*s»*s**ctj»«T 

BP'S. 7 0 0tHTTtt, Ge-Ge^Ge-Bg [0 1 ] *«M©|lttO!)»«fcfiR«*»«:Slla)»jfi* 

[0 10 4] **WC«tO»6nfcGe K-K>ytCcfc [S3] #D>o*H*>i9EALfcS^ + t U7 

ffift^SS iOftTfefttabSl^fcaSS i<Df&i^£ [05] F E -T EMC iS^TJBlsItf Kcfc*«8iIitt<Z) 

RTfJO, /1— tr> h (%) S^UfcfiT^^. 018 ffffi^iCa 

«L lttS****Ge»*^ttfif»J-r*iLTft*l/ 20 [0 6] hfittCDy^-^A-f *>ffiA K-Xft 

itS&^l. »L2UI»©Si-Ge (8 0 0^1^ #ft^^ti 0 

n^S^ftH^^To iL3-6H ♦fSWcSEH, f0o 

^5 5 0t, 6 0 OIC, 6 5 0<C, 7 0 0t^l [0 8 ] 3 h«tt£fc?**©*fc*£©Ha* 

[0 10 5] 01 80^£>$O<, 1, L2<hJt$* [09] *5tm\Z%ZV>7)],£&&M<DV>7)lt\Z 

COS i -GeTtt»Wfc¥«&tt!lt&oT^St«&, [010] *nW\z%tt>7)l£\k%tmo)V>'7)V£ 

2**a«»an«*«Karr*. awcwifcttBTtt u 7as<t»»i££0M«*jSTB. 

Geil^l^«&, Ge<0ie£i-*a7H;«¥WJcs so [0 1 i ] if^w\z%%vy7 Q )it\k$m<n^>7)Vt 

n&o L^u&*<6, *5BWT#6nsfe-&tti8tts i [012] ^mmz&zv > 7 jitimmizv >-?)\/ 1 

-Ge(CtkttL,TGe -Gee^S^«ftT»dESn friSfrtSX P S Ccfc£B 1 s fl3i#iS<OKKtf-#£^ 

[0106] ins, -r *>ffiA«fc^ttan§»«ia [01 3] *mnm\<DmmommAz%z>¥m»mw<D 

*ft©*k:*^T, •>U3>*i^*an*y;uv-^ [014] attai?n&3 o»tufcHf©, Mffiisfan 

£<> *5fiw^*^rtt, «wsa©a«Ran^iBis/t7^ afflaaataafts^-fH. 

-*£lt, aommmzm'&L, ai4a 40 [015] j6«iaHFMe6 o»t Lfc«F<o, mmm^ 

a/£W-?&<, ■f*>ffiA»Jcfft)*ia»ffla(o^TS [01 6] mwki 2 o&tifc^ isfsjgjn 

c£**aa-eas. St, m^mmnmm 3>ft?h&j8&Tz>iti!>iz&giz* y^T-s^aa 

a«<c^tt*n*aT«na, afla<z>aaaatt7 0 tafflafi&i<0BMR**rH. 

ccKTT»6o*«asL<, ec, aaattmft<2# [01 7] aflannsi^m^iy^a). igfgjg^n 

KTt«cntf, aftaaaaaaay^v-^Acaa >??h*mf&t%tc®iz&m&* vjw-v&mmt 

\zfcCT^<tzzttfT$z>o s^c> #a»attio Kfiaaft^oHff&jKTH. 

ot/seca±, aaaaaso'c/s ec6ua*a [018] y;pT-^Aa*»c#i-*->U3>isa©* 
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